Pleiotropic effects of pufX gene deletion on the structure and function of the photosynthetic apparatus of Rhodobacter capsulatus.
By deletion of the pufX gene of Rhodobacter capsulatus from a plasmid carrying the puf operon and complementation of a chromosomal puf operon deletion, we created pufX mutants and used them to characterize possible functions of the pufX gene product. The pufX mutants were incapable of photosynthetic growth in a minimal medium, or in a rich medium at low light intensities, although second-site mutations suppressed this phenotype. Measurements made in vitro with intact and solubilized chromatophore preparations indicated that the individual complexes of the photosynthetic unit seemed to function normally, but electron transfer from the reaction center to the cytochrome b/c1 complex was impaired. The structures of the photosynthetic apparatus of pseudo-wild type and mutant strains were evaluated using absorption spectroscopy and electron microscopy. The pufX mutants had intracytoplasmic membrane invaginations about 50% larger in diameter than those of the pseudo-wild type and higher levels of B870 light-harvesting complex. It is concluded that the PufX protein plays an important role in the structure of the functional photosynthetic unit, and its absence results in loss of efficient electron transfer from the QB site of the reaction center to the Qz site of the cytochrome b/c1 complex.